High-dose morphine impairs vascular endothelial function by increased production of superoxide anions.
The effects of high-dose morphine on vascular endothelial function have not been previously shown. The authors hypothesized that the pro-oxidant effect of high-dose morphine impairs vascular endothelial function. Mice were subjected to placebo or morphine (20 mg/kg intraperitoneal) injection for consecutive 14 days. Aortas were harvested for assessment of vasomotor function by isometric force recordings. Protein expression p47phox was determined by Western blotting. Generations of superoxide anions were detected under a confocal microscope. Compared with controls, contraction response to phenylephrine was significantly enhanced in the aorta of mice treated with high-dose morphine (maximal contractions were 150 +/- 26 vs. 261 +/- 32 mg, respectively; n = 5 or 6, P = 0.04). Endothelium-dependent relaxations to acetylcholine (10 to 10 m) were significantly reduced in morphine-treated animals but were normalized by superoxide scavenging. Fluorescent densities of dihydroethidium were increased in the aorta of morphine-treated mice. Aorta of mice treated with morphine expressed higher levels of p47phox (a major subunit of nicotinamide adenine dinucleotide phosphate oxidase). In cultured endothelial cells, morphine enhanced production of reactive oxygen species. Collectively, the authors' results showed that high-dose morphine impairs vascular endothelial function via attenuation of biologic activity of endothelium-derived nitric oxide. Chemical antagonism between superoxide anions generated by nicotinamide adenine dinucleotide phosphate oxidases may be the molecular mechanism responsible for the inactivation of endogenous nitric oxide after treatment with high-dose morphine.